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TITLE: Cordless Telephone 
ABSTRACT 

[Purpose] The purpose is to obtain a cordless telephone with good call quality and 
comprising various service capabilities. 

[Constitution] Comprising a master device comprising a first control circuit for 
inputting and outputting various control codes, call toll calculating means for 
calculating call tolls and placing them in a control code, and a first modulation- 
demodulation circuit for putting control code data in a low band and making a voice 
band a high band and for modulating and demodulating both bands; and a slave device 
comprising a second control circuit for inputting and outputting corresponding control 
data, output means for handling control data, and a second modulation-demodulation 
circuit for putting input-output data of the second control circuit into a low band and 
making a voice band a high band and for modulating and demodulating both bands. 



fee table, a first control circuit for putting the call toll information into the control data 



CLAIMS 



1. 



A cordless telephone comprising 

a master device equivalent comprising call toll calculating means including a 
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and detecting a dialing number to relay to said call toll calculating means, and a first 
modulation-demodulation circuit for putting input-output data from said first control 
circuit in a low band and making a voice band a high band, and modulating and 
demodulating said bands; and 

a slave device equivalent comprising a second control circuit for detecting the 
start of a call, relaying it to said master device equivalent as control data, and detecting 
call toll information from said master device equivalent, call toll output means for 
outputting said detected call toll information and a second modulation-demodulation 
circuit for putting the input-output data of said second control circuit in a low band, 
making a voice band a high band and modulating and demodulating said bands. 

2. A cordless telephone comprising 

a master device equivalent comprising a plurality of antennas comprising 
mutually different polarization orientations used between slave devices to be described 
below, a first control circuit for outputting as control data antenna switching signals for 
switching use of said plurality of antennas, and a first modulation-demodulation circuit 
for taking input-output data from said first control circuit as a low band and making a 
voice band another high band, and modulating and demodulating said bands; and 

a slave device equivalent comprising level comparing detecting means 
comparing a reception signal level or noise level of a call voice with a set value, a 
second control circuit for detecting that said reception signal level or noise level has 
become more or less than the set value and relaying this to said master device 
equivalent as control data and a second modulation-demodulation circuit for making 
input-output data of said second control circuit a low band and taking a voice band as a 
high band and modulating and demodulating both bands. 

3 . A cordless telephone comprising 

a master device equivalent comprising a transmission level adjustment circuit 
for controlling the transmission output of a call to a slave device equivalent to be 
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described below, a first control circuit for outputting said transmission level adjustment 
signal as control data, and a first modulation-demodulation circuit for taking input- 
output data of said first control circuit as a low band and making a voice band another 
high band, and modulating and demodulating both bands; and 

a slave device equivalent comprising level comparing detecting means for 
comparing a reception signal level or noise level of a call voice with a set value, a 
second control circuit for detecting that said reception signal level or noise level has 
become more or less than a set value and relaying this to said master device as control 
data, and a second modulation-demodulation circuit for making input-output data of 
said second control circuit a low band and taking a voice band as a high band and 
modulating and demodulating both bands. 

4. A cordless telephone comprising 

a master device equivalent comprising a call circuit for maintaining and 
controlling a call channel to a slave device equivalent to be described below, a first 
control circuit for outputting said maintaining and controlling signal as control data, and 
a first modulation-demodulation circuit for taking input-output data of said first control 
circuit as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and 

a slave device equivalent comprising level comparing detecting means for 
comparing a reception signal level or noise level of a call voice with a set value, a 
second control circuit for detecting that said reception signal level or noise level has 
become more or less than a set value and relaying this to said master device as control 
data, and a second modulation-demodulation circuit for making input-output data of 
said second control circuit a low band and taking a voice band as a high band and 
modulating and demodulating both bands. 

5. A cordless telephone comprising 

a master device equivalent comprising recording reproducing means for 



Japanese Patent Application Page 4 

First Publication No. Hei 7-87567 

recording and reproducing a call content, a first control circuit for outputting start or 
stop instructions for said recording and reproducing as control data, and a first 
modulation-demodulation circuit for taking input-output data of said first control circuit 
as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and 

a slave device equivalent comprising instruction operating means for giving 
instructions for start or stop of said recording or start or stop of said reproduction, a 
second control circuit for relaying output of said instruction operating means to said 
master device equivalent as control data, and a second modulation-demodulation circuit 
for making input-output data of said second control circuit a low band and taking a 
voice band as a high band and modulating and demodulating both bands. 

6. A cordless telephone comprising 

a master device equivalent comprising a first control circuit for controlling a 
voice processing portion and immediately cutting or holding a channel to a slave device 
to be described below upon receiving a call termination or hold request from the slave 
device, and a first modulation-demodulation circuit for taking input-output data of said 
first control circuit as a low band and making a voice band another high band, and 
modulating and demodulating both bands; and 

a slave device equivalent comprising call termination or hold request setting 
operating means for notifying said master device equivalent of a call termination or hold 
request, a second control circuit for relaying an output of said call termination or hold 
request setting operating means as control data, and a second modulation-demodulation 
circuit for making input-output data of said second control circuit a low band and taking 
a voice band as a high band and modulating and demodulating both bands. 

7. A cordless telephone comprising 

a master device equivalent comprising a first call data memory scramble means 
for scrambling a call content, a first control circuit for relaying an order of said 
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scrambling to said first call data memory scramble means as control data, and a first 
modulation-demodulation circuit for taking input-output data of said first control circuit 
as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and 

a slave device equivalent second call data memory scrambling means for 
scrambling call contents in synchronization with said first call data memory scramble 
means, a second control circuit for relaying said scramble order to said second call data 
memory scramble means as control data, and a second modulation-demodulation circuit 
for making input-output data of said second control circuit a low band and taking a 
voice band as a high band and modulating and demodulating both bands. 

8. A cordless telephone comprising 

a master device equivalent comprising a first control circuit for switching and 
controlling call channels to a slave device equivalent to be described below by means of 
a post-level detection signal from said slave device equivalent, and a first modulation- 
demodulation circuit for taking input-output data of said first control circuit as a low 
band and making a voice band another high band, and modulating and demodulating 
both bands; and 

a slave device equivalent comprising level comparing detecting means for 
comparing a reception signal level or noise level of a call voice with a set value, a 
second control circuit for detecting that said reception signal level or noise level has 
become more or less than a set value, relaying this to said master device as control data 
and switching the call channel by means of a call channel signal from said master 
device equivalent, and a second modulation-demodulation circuit for making input- 
output data of said second control circuit a low band and taking a voice band as a high 
band and modulating and demodulating both bands. 



9. 



A cordless telephone comprising 

a master device equivalent comprising a first control circuit for relaying an 
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access request from a slave device equivalent other than a slave device equivalent which 
is currently calling, and a first modulation-demodulation circuit for taking input-output 
data of said first control circuit as a low band and making a voice band another high 
band, and modulating and demodulating both bands; and 

a slave device equivalent comprising access request setting operating means for 
notifying a master device equivalent and slave device equivalent which are currently 
connected of new access requests, output means for indicating that there is an access 
request from another slave device, a second control circuit for relaying an output of said 
access request setting operating means to said master device equivalent as control data, 
and a second modulation-demodulation circuit for making input-output data of said 
second control circuit a low band and taking a voice band as a high band and 
modulating and demodulating both bands. 

10. A cordless telephone comprising 

a master device equivalent comprising a first control circuit for relaying a third 
party call request from a slave device equivalent other than a slave device equivalent 
which is currently calling, a call circuit for activating a high-frequency module of 
another channel in accordance with instructions of said first control circuit if said third 
party call request is acknowledged, and a first modulation-demodulation circuit for 
taking input-output data of said first control circuit as a low band and making a voice 
band another high band, and modulating and demodulating both bands; and 

a slave device equivalent comprising third party call request setting operating 
means for notifying a master device equivalent and a slave device equivalent which are 
currently in a connected state of a new third party request, a third party call 
acknowledgment setting operating means for acknowledging a third party call request 
from said other slave device, a second control circuit for relaying an output of said third 
party call request setting means and third party call acknowledgment setting operating 
means to said master device equivalent as control data, and a second modulation- 
demodulation circuit for making input-output data of said second control circuit a low 



1 
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band and taking a voice band as a high band and modulating and demodulating both 
bands. 

11. A cordless telephone comprising 

a master device equivalent comprising a level adjusting circuit for increasing 
and decreasing a voice call level in accordance with level change instructions, a first 
control circuit for detecting said level change request and relaying it to said level 
change circuit as control data, and a first modulation-demodulation circuit for taking 
input-output data of said first control circuit as a low band and making a voice band 
another high band, and modulating and demodulating both bands; and 

level change setting operating means for increasing or decreasing the voice call 
level, a second control circuit for relaying an output of said level change setting 
operating means to said master device equivalent as control data, and a second 
modulation-demodulation circuit for making input-output data of said second control 
circuit a low band and taking a voice band as a high band and modulating and 
demodulating both bands. 

12. A cordless telephone comprising 

a master device equivalent comprising a first control circuit for relaying to a 
slave device equivalent which is currently connected an extension line call request from 
a slave device equivalent other than the slave device equivalent which is currently 
connected or transmitting this to a call circuit, a call circuit for activating a high- 
frequency module in accordance with instructions of said first control circuit when the 
call is terminated, and a first modulation-demodulation circuit for taking input-output 
data of said first control circuit as a low band and making a voice band another high 
band, and modulating and demodulating both bands; and 

a slave device equivalent comprising internal line call request setting operating 
means for notifying a master device equivalent and a slave device equivalent of a new 
internal line call request, a second control circuit for relaying to said master device 
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equivalent an output of said internal line call request setting operating means as control 
data and notifying an output circuit of internal call requests from other slave device 
equivalents and a second modulation-demodulation circuit for making input-output data 
of said second control circuit a low band and taking a voice band as a high band and 
modulating and demodulating both bands. 



DETAILED DESCRIPTION OF THE INVENTION 



Technical Field of the Invention 

The present invention relates to a cordless telephone making use of a low-speed data 
band during connection. 

Conventional Art 

Figs. 23-26 are drawings showing a conventional multi-channel access radio format 
(hereinafter abbreviated as MCA) given as a conventional example in JP-A S6 1-903 9. 
fig. 23 is a schematic diagram showing a communication format, fig. 24 is a spectrum 
diagram showing a frequency band and Figs. 25 and 26 are block diagrams showing 
cases of application to cordless telephones. In the drawing, Al, Bl and CI are 
transmitting stations and A2, B2 and C2 are receiving stations. VB designates a voice 
band, HDB designates a high-speed transmission rate frequency band, LDB designates a 
low-speed transmission rate frequency band, S designates voice information, 210 
designates a cordless telephone master device and 220 designates a cordless telephone 
slave device. 

Next, the operations shall be explained. In Fig. 23, Al and A2, Bl and B2, and CI and 
C2 are pairs of exchange stations which share a plurality of channels and share signals, 
each being assigned mutually different ID codes. As an example of an exchange 
station, a case of communication between the master device of the cordless telephone 
shown in Fig. 25 corresponding to transmitting station Al having the ID code Da and 
the slave device shown in Fig. 26 corresponding to receiving station A2 shall be 
explained. 

First, when a call signal enters the master device 210 from a line, the master device 210 
searches among the plurality of channels for an open channel, and of the voice band of 
said open channel, uses the high-speed transmission rate frequency band HDB to send 
the ID code Da to the slave device 220 at a transmission rate modulated by MSK. 
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On the other hand, the slave device 120 is in a standby mode of searching the radio 
waves, so that when it detects its own ID code Da, it goes into a standby state at this 
frequency and transmits the ID code Da in the same manner to 210 using another 
channel. 

When this signal is received at the master device 210, the slave device 220 judges that it 
has gone into a reception state and connects the line, and as shown in Fig. 24(b), 
transmits voice information S simultaneously with voice information by making use of 
frequency bands other than the low-speed transmission rate of the voice band, and 
begins voice communications. 

Thereafter, the master device 210 switches the ID code Da to a low transmission rate, 
and using the frequency band LDB having a low-speed transmission rate, and sends it 
simultaneously to the slave device 220 as voice information. 

The slave device 220 switches the ID code Da to a low transmission rate and sends it to 
the master device 210 simultaneously with the voice information using a low-speed 
transmission rate frequency band LDB. 

As a result, the master device 210 and the slave device 220 exchange the ID code Da 
even in a state of connection, and can thereby confirm the state of signal exchange 
therebetween. 

Therefore, when radio waves from another cordless telephone system are intermixed for 
some reason, a different ID code is detected, so that it is possible to take means to 
prevent the mixed state. Additionally, making use of the frequency band of the ID 
code sent during communication, call arrival information during a call and the 
communication of off-hook information can be realized. 

Problems to be Solved by the Invention 

Conventional multi-channel access radio communication formats are constructed as 
described above, and the data transmissions during calls are mainly for communication 
ID codes of switching stations. Therefore, there is a problem in that the cordless 
telephone do not have a function of offering various types of services to users. 

The present invention was made to resolve this type of problem, and has the object of 
offering a cordless telephone with good communication quality, and having may types 
of service mechanisms. 

Means for Solving the Problems 

A cordless telephone according to the present invention comprises a master device 
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equivalent comprising call toll calculating means including a fee table, a first control 
circuit for putting the call toll information into the control data and detecting a dialing 
number to relay to said call toll calculating means, and a first modulation-demodulation 
circuit for putting input-output data from said first control circuit in a low band and 
making a voice band a high band, and modulating and demodulating said bands; and a 
slave device equivalent comprising a second control circuit for detecting the start of a 
call, relaying it to said master device equivalent as control data, and detecting call toll 
information from said master device equivalent, call toll output means for outputting 
said detected call toll information and a second modulation-demodulation circuit for 
putting the input-output data of said second control circuit in a low band, making a 
voice band a high band and modulating and demodulating said bands. A cordless 
telephone according to claim 2 comprises a master device equivalent comprising a 
plurality of antennas comprising mutually different polarization orientations used 
between slave devices to be described below, a first control circuit for outputting as 
control data antenna switching signals for switching use of said plurality of antennas, 
and a first modulation-demodulation circuit for taking input-output data from said first 
control circuit as a low band and making a voice band another high band, and 
modulating and demodulating said bands; and a slave device equivalent comprising 
level comparing detecting means comparing a reception signal level or noise level of a 
call voice with a set value, a second control circuit for detecting that said reception 
signal level or noise level has become more or less than the set value and relaying this 
to said master device equivalent as control data and a second modulation-demodulation 
circuit for making input-output data of said second control circuit a low band and taking 
a voice band as a high band and modulating and demodulating both bands. 

A cordless telephone according to claim 3 comprises a master device equivalent 
comprising a transmission level adjustment circuit for controlling the transmission 
output of a call to a slave device equivalent to be described below, a first control circuit 
for outputting said transmission level adjustment signal as control data, and a first 
modulation-demodulation circuit for taking input-output data of said first control circuit 
as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and a slave device equivalent comprising level comparing 
detecting means for comparing a reception signal level or noise level of a call voice 
with a set value, a second control circuit for detecting that said reception signal level or 
noise level has become more or less than a set value and relaying this to said master 
device as control data, and a second modulation-demodulation circuit for making input- 
output data of said second control circuit a low band and taking a voice band as a high 
band and modulating and demodulating both bands. A cordless telephone according to 
claim 4 comprises a master device equivalent comprising a call circuit for maintaining 
and controlling a call channel to a slave device equivalent to be described below, a first 
control circuit for outputting said maintaining and controlling signal as control data, and 
a first modulation-demodulation circuit for taking input-output data of said first control 
circuit as a low band and making a voice band another high band, and modulating and 
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demodulating both bands; and a slave device equivalent comprising level comparing 
detecting means for comparing a reception signal level or noise level of a call voice 
with a set value, a second control circuit for detecting that said reception signal level or 
noise level has become more or less than a set value and relaying this to said master 
device as control data, and a second modulation-demodulation circuit for making input- 
output data of said second control circuit a low band and taking a voice band as a high 
band and modulating and demodulating both bands. 

A cordless telephone according to claim 5 comprises a master device equivalent 
comprising recording reproducing means for recording and reproducing a call content, a 
first control circuit for outputting start or stop instructions for said recording and 
reproducing as control data, and a first modulation-demodulation circuit for taking 
input-output data of said first control circuit as a low band and making a voice band 
another high band, and modulating and demodulating both bands; and a slave device 
equivalent comprising instruction operating means for giving instructions for start or 
stop of said recording or start or stop of said reproduction, a second control circuit for 
relaying output of said instruction operating means to said master device equivalent as 
control data, and a second modulation-demodulation circuit for making input-output 
data of said second control circuit a low band and taking a voice band as a high band 
and modulating and demodulating both bands. A cordless telephone according to 
claim 6 comprises a master device equivalent comprising a first control circuit for 
controlling a voice processing portion and immediately cutting or holding a channel to a 
slave device to be described below upon receiving a call termination or hold request 
from the slave device, and a first modulation-demodulation circuit for taking input- 
output data of said first control circuit as a low band and making a voice band another 
high band, and modulating and demodulating both bands; and a slave device equivalent 
comprising call termination or hold request setting operating means for notifying said 
master device equivalent of a call termination or hold request, a second control circuit 
for relaying an output of said call termination or hold request setting operating means as 
control data, and a second modulation-demodulation circuit for making input-output 
data of said second control circuit a low band and taking a voice band as a high band 
and modulating and demodulating both bands. 

A cordless telephone according to claim 7 comprises a master device equivalent 
comprising a first call data memory scramble means for scrambling a call content, a first 
control circuit for relaying an order of said scrambling to said first call data memory 
scramble means as control data, and a first modulation-demodulation circuit for taking 
input-output data of said first control circuit as a low band and making a voice band 
another high band, and modulating and demodulating both bands; and a slave device 
equivalent second call data memory scrambling means for scrambling call contents in 
synchronization with said first call data memory scramble means, a second control 
circuit for relaying said scramble order to said second call data memory scramble means 
as control data, and a second modulation-demodulation circuit for making input-output 
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data of said second control circuit a low band and taking a voice band as a high band 
and modulating and demodulating both bands. A cordless telephone according to 
claim 8 comprises a master device equivalent comprising a first control circuit for 
switching and controlling call channels to a slave device equivalent to be described 
below by means of a post-level detection signal from said slave device equivalent, and a 
first modulation-demodulation circuit for taking input-output data of said first control 
circuit as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and a slave device equivalent comprising level comparing 
detecting means for comparing a reception signal level or noise level of a call voice 
with a set value, a second control circuit for detecting that said reception signal level or 
noise level has become more or less than a set value, relaying this to said master device 
as control data and switching the call channel by means of a call channel signal from 
said master device equivalent, and a second modulation-demodulation circuit for 
making input-output data of said second control circuit a low band and taking a voice 
band as a high band and modulating and demodulating both bands. 

A cordless telephone according to claim 9 comprises a master device equivalent 
comprising a first control circuit for relaying an access request from a slave device 
equivalent other than a slave device equivalent which is currently calling, and a first 
modulation-demodulation circuit for taking input-output data of said first control circuit 
as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and a slave device equivalent comprising access request 
setting operating means for notifying a master device equivalent and slave device 
equivalent which are currently connected of new access requests, output means for 
indicating that there is an access request from another slave device, a second control 
circuit for relaying an output of said access request setting operating means to said 
master device equivalent as control data, and a second modulation-demodulation circuit 
for making input-output data of said second control circuit a low band and taking a 
voice band as a high band and modulating and demodulating both bands. A cordless 
telephone according to claim 10 comprises a master device equivalent comprising a first 
control circuit for relaying a third party call request from a slave device equivalent other 
than a slave device equivalent which is currently calling, a call circuit for activating a 
high-frequency module of another channel in accordance with instructions of said first 
control circuit if said third party call request is acknowledged, and a first modulation- 
demodulation circuit for taking input-output data of said first control circuit as a low 
band and making a voice band another high band, and modulating and demodulating 
both bands; and a slave device equivalent comprising third party call request setting 
operating means for notifying a master device equivalent and a slave device equivalent 
which are currently in a connected state of a new third party request, a third party call 
acknowledgment setting operating means for acknowledging a third party call request 
from said other slave device, a second control circuit for relaying an output of said third 
party call request setting means and third party call acknowledgment setting operating 
means to said master device equivalent as control data, and a second modulation- 
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demodulation circuit for making input-output data of said second control circuit a low 
band and taking a voice band as a high band and modulating and demodulating both 
bands. 

A cordless telephone according to claim 1 1 comprises a master device equivalent 
comprising a level adjusting circuit for increasing and decreasing a voice call level in 
accordance with level change instructions, a first control circuit for detecting said level 
change request and relaying it to said level change circuit as control data, and a first 
modulation-demodulation circuit for taking input-output data of said first control circuit 
as a low band and making a voice band another high band, and modulating and 
demodulating both bands; and level change setting operating means for increasing or 
decreasing the voice call level, a second control circuit for relaying an output of said 
level change setting operating means to said master device equivalent as control data, 
and a second modulation-demodulation circuit for making input-output data of said 
second control circuit a low band and taking a voice band as a high band and 
modulating and demodulating both bands. A cordless telephone according to claim 12 
comprises a master device equivalent comprising a first control circuit for relaying to a 
slave device equivalent which is currently connected an extension line call request from 
a slave device equivalent other than the slave device equivalent which is currently 
connected or transmitting this to a call circuit, a call circuit for activating a high- 
frequency module in accordance with instructions of said first control circuit when the 
call is terminated, and a first modulation-demodulation circuit for taking input-output 
data of said first control circuit as a low band and making a voice band another high 
band, and modulating and demodulating both bands; and a slave device equivalent 
comprising internal line call request setting operating means for notifying a master 
device equivalent and a slave device equivalent of a new internal line call request, a 
second control circuit for relaying to said master device equivalent an output of said 
internal line call request setting operating means as control data and notifying an output 
circuit of internal call requests from other slave device equivalents and a second 
modulation-demodulation circuit for making input-output data of said second control 
circuit a low band and taking a voice band as a high band and modulating and 
demodulating both bands. 

Actions 

In the cordless telephone according to the present invention, triggered by the initiation 
of a call, a toll table is referenced from the dial number, and the toll is forwarded via a 
low-band modulation to a slave device where it is displayed with the passage of a timer 
time. In the cordless telephone according to claim 2, the master device switches to an 
antenna with a different polarization direction upon receiving a signal that the noise 
level is high or the reception signal due to modulation to a low band is low level. In 
the cordless telephone according to claim 3, the master device adjusts the transmission 
output level upon receiving a signal that the noise level is high or the reception signal 
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due to modulation to a low band is low level. In the cordless telephone according to 
clam 4, the call circuit of the master device puts the communication channel with the 
slave device into a hold state. 

In the cordless telephone according to claim 5, the master device is put into a recording 
start or stop state upon receiving a recording start or stop instruction signal due to 
modulation to a low band from the slave device. In the cordless telephone according 
to claim 6, the master device is immediately put into a call end or hold state by a call 
end or hold instruction signal due to modulation to a low band from the slave device. 
In the cordless telephone according to claim 7, low band modulation signals are 
transmitted or received according to scramble order data. In the cordless telephone 
according to claim 8, the master device changes the communication channel with the 
slave device upon receiving a signal that the noise level is high or the reception signal 
has a low level by modulation to a low band from the slave device. 

In the cordless telephone according to claim 9, a slave device or master device which is 
connected outputs an access request signal upon receiving an access request signal by 
modulation to a low band from a slave device other than the slave device which is 
currently communicating. In the cordless telephone according to claim 10, when third 
party call permission is set with respect to a third party communication request signal 
by modulation to a low band from a slave device other than the slave device which is 
currently communicating, the master device detects this and simultaneously activates a 
high-frequency module to set up a third party connection. In the cordless telephone 
according to claim 11, the master device increases or decreases the voice call level 
according to a voice connection level change request instruction signal by modulation to 
a low band from the slave device. In the cordless telephone according to claim 12, if a 
connection is currently in progress when there is an extension line call request signal by 
modulation to a low band from a slave device other than the slave device which is 
currently connected, an output is made to the slave device which is currently connected 
that there is an extension line call request from another device. 

Embodiments 

Embodiment 1. Fig. 1 is a block diagram of a master device of a cordless telephone 
which is an embodiment of the present invention. 1 denotes a call circuit portion 
connected to a public line for performing 2-to-4 line conversion, signal reception and 
calling, 2 denotes a first control circuit portion for controlling the cordless telephone 
overall, 3 denotes a voice processing circuit portion for setting the voice communication 
path, adjusting the levels, scrambling, compressing and expanding the levels and 
holding, and 4 denotes a PLL circuit for generating transmission carrier signals and a 
reception first local frequency which is capable of setting many different local 
frequencies between slave devices. 5 denotes a first modulating circuit for FM 
modulating the output of the PLL circuit by means of an input signal, 6 denotes a first 
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demodulating circuit for extracting a modulation signal from a received signal and 7 
denotes a transmission high frequency circuit for amplifying the FM modulated signal. 
9 denotes an antenna for sending and receiving radio signals, 8 denotes a reception high 
frequency circuit for amplifying and mixing down the FM modulated signal, 10 denotes 
a voice receiver for acoustically converting a calling partner's voice, and 11 denotes a 
voice transmitter for converting the voice of the user to an electrical signal. 12 denotes 
a key operating portion for the purpose of inputting telephone numbers and the like, 13 
denotes a voice recording playback portion for operating as a part of an answering 
function, 16 denotes a call toll calculating portion for storing a toll table as needed from 
a dial number of the caller which has been pre-registered and the called dial number, 
and calculating a connected time. 14 denotes a display portion for notifying a user of 
call toll information, 15 denotes an RF module which combines the above-described 4, 
5, 6, 7 and 8 into a single part, and 17 denotes a speaker for acoustically converting a 
calling partner's voice or a reporting signal. 

Fig. 2 is a block diagram of a slave device of a cordless telephone. 102-112, 114 and 
117 are circuits corresponding to 2-12, 14 and 17 in the master device. In particular, 
102 denotes a second control circuit housed in the slave device, 105 denotes a second 
modulating circuit and 106 denotes a second demodulating circuit. 

First, the operations for external line calls by the slave device shall be described. 
When the slave device is taken off the hook for the purposes of making an external call, 
the line connection request data passes from the second control circuit portion 102 of 
the slave device to the voice processing circuit portion 103, the transmission carrier 
made in the PLL circuit 104 is modulated in the second modulating circuit 105, and the 
transmission modulation signal is sent to the master device via a transmission high 
frequency circuit 107 and an antenna 109. The above-mentioned signal received by 
the master device antenna 9 passes through the reception high frequency circuit 8, is 
demodulated to a baseband signal in the demodulating circuit 6, and input to a control 
circuit portion 2 via the voice processing circuit portion 3. Information from the 
master device for line connection to the slave device is sent through a similar path, data 
is input to the slave device control circuit portion 102 in the same way, and radio 
channel connection procedures are taken between the master device and slave device to 
form a communication channel for the call. 

The voice of a communication partner sent through a telephone line at the parent device 
is 2-to-4 line converted by a call circuit portion 1, and sent to the voice processing 
circuit portion 3. The voice processing circuit portion 3 places a band restriction (LPF 
of up to 3000 Hz) on the voice of the communication partner, outputs the result, and 
transmits the signal through a converting circuit 5 and transmission high frequency 
circuit 7 to the antenna 9. At this time, the control circuit portion 2 sets the 
transmission frequency in the PLL circuit 4 so as not to mix signals with other cordless 
telephone systems. In the slave device, the above-mentioned transmission signal is 
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detected in the antenna 109, and the signal is mixed in the reception high frequency 
circuit 108 with the output of the PLL circuit 104 as a first local frequency to lower the 
frequency, and the result is input to a demodulating circuit 106. The demodulated 
signal from the master device is sent to the voice processing circuit portion 103, and 
output from the call receiver 110 or speaker 117 as an acoustical signal. The voice of a 
slave device user is similarly sent to the master device via a voice processing circuit 
portion 103, a modulating circuit 105, a transmission high frequency circuit 107 and the 
antenna 109. The signal received by the parent device antenna 9 is sent to the call 
circuit portion 1 via the reception high frequency circuit 8, the demodulating circuit 6 
and the voice processing circuit portion 3, 2-to-4 line converted by the call circuit 
portion 1 , then sent out to the telephone line. 

Next, the operations for control data transmission using low-band modulation waves 
shall be explained. Fig. 3 explains in detail the RF module 15 in Figs. 1 and 2. 
While Fig. 3 has numbers which correspond to the master device, the slave device, as 
with Fig. 2, uses the same numbers in the hundreds. A case in which the slave device 
transmits control data of a second control circuit output during external communications 
using a low band shall be explained. The control circuit portion 102 generates a low- 
band signal in the range of from DC to 300 Hz depending on the data. The data, as 
control data, is passed through a modulation side low band filter 121, an adder 125 and 
a modulation band restriction filter 126 for adding with the call voice and band 
restriction. Further, the output of the PLL circuit 104 is FM converted in the 
modulation circuit 105, amplified in the transmission amplifier 127 and output from the 
antenna 109. 

On the other hand, in the master device, the above-mentioned modulation signal passes 
from the antenna 9 through a reception amplifier 29, a first mixer 30, a second mixer 31 
and an IF processing portion 32, is demodulated by a demodulating circuit 6, separated 
from the call signal by a demodulation side low pass filter 23, and input to a control 
circuit portion 2. At this time, the transmission voice of the slave device passes from 
the output portion of the master device demodulation circuit 6 through the demodulation 
side voice band filter 24 and the voice processing circuit 3 to be output to the telephone 
line. The partner voice from the telephone line is outputted through the call circuit 
portion 1, the voice processing circuit portion 3, the modulation side voice band filter 
22, the adder 25, the modulation band restriction filter 26, the modulation circuit 5, the 
transmission amplifier 27 and the antenna 9. A slave device reception signal passes 
through a reception amplifier 129, a first mixer 130, a second mixer 131, an IF 
processing portion 132, and a demodulation circuit 106, from the demodulation side 
voice band filter 124 through the voice processing circuit 103 to the call receiver 1 10 or 
speaker 117 for acoustical output. 

As in the case of transmitting control data from the master device, the control data 
output from the control circuit portion 2 is added to a call voice and band restricted by a 
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modulation side low band filter 21, an adder 25 and a modulation side band restriction 
filter 26, the output of the PLL circuit 4 is FM converted by the conversion circuit 5, 
amplified by the transmission amplifier 27 and outputted by the antenna 9. On the 
other hand, at the slave device, the above-mentioned modulation signal is passed from 
the antenna 109 through a reception amplifier 129, a first mixer 130, a second mixer 
131 and an IF processing portion 132 to be demodulated at the demodulation circuit 106, 
is separated from the call signal by means of a demodulation side low band filter 123, 
and inputted to the control circuit portion 102. At this time, the transmission voice 
from the master device passes from the output portion of the slave device demodulation 
circuit 106 through the demodulation side voice band filter 124, and through the voice 
processing circuit 103, to be acoustically output from the call receiver 1 10 or the 
speaker 117. The path and operations between the master device and slave device of 
the control data are the same in the subsequent embodiments. 

Here, the operations of the structure of claim 1 shall be explained using Figs. 1, 2, 3, 4 
and 5. Fig. 4 is a operational flow diagram of the master device and slave device and 
Fig. 5 is a characteristic diagram for each filter. When the slave device is taken off the 
hook for the purposes of performing external line communications, line connection 
request data from the control circuit portion 102 is passed through the voice processing 
circuit portion 103 or the like and input to a modulation circuit 105, the transmission 
carrier made in the PLL circuit 104 is modulated, and the signal is sent via the antenna 
109 to the master device. The above-described signal received by the antenna 9 is 
passed through a reception amplifier 29, a first mixer 30, a second mixer 31, an IF 
processing portion 32 and demodulated to a baseband signal in a demodulation circuit 6, 
then passed through a demodulation side voice band filter 24 and a voice processing 
circuit portion 3 to be input to the control circuit portion 2. Signals are sent from the 
master device to the slave device by a similar path, and data is input to the slave device 
control circuit portion 102 in the same way, thereby performing radio channel 
connection procedures between the master device and slave device to form a 
communication channel. 

The dial number information punched in at the key operating portion 12 of the slave 
device is sent through the communication channel to the master device, then a 
designated dial signal from the master device is sent out to the telephone line. The 
master device control circuit portion 2 measures the number of dial information signals 
sent from the slave device, judges the end of dialing, compares the destination telephone 
number with its own telephone number in a call toll calculating portion 16, calculates a 
connectable time for each unit toll from a preset fee table, and sets that time in an 
internal timer. Each time the set time elapses, the master device control circuit portion 
transmits call toll update information to the slave device via the modulation circuit 5, 
the transmission high frequency circuit 7 and the antenna 9. The slave device, upon 
receiving the call toll update information signal via the antenna 109, demodulation 
circuit 106 and second control circuit 102, adds the unit toll to the call toll accrued to 
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that time, and notifies the slave device user by the display portion 114. the call toll 
update notification can also be performed by means of the speaker 117. 

Here, the modulation side voice band filter 22 and demodulation side voice band filter 
24 are for band restriction of the call voice frequency, are low-pass filters which pass 
frequencies up to 3000 Hz or band-pass filters which pass a voice frequency band of 
300-3000 Hz as shown in Fig. 5(a), and the demodulation side band restriction filter 26 
is a filter for band-restricting the demodulation signals consisting of a low-pass filter 
passing frequencies of up to 3000 Hz or an equivalent band-pass filter as shown in Fig. 
5(b). The modulation side low band filter 21 and demodulation side low band filter 23 
are filters for band-restricting the data during connection, consisting of low-pass filters 
passing frequencies of up to 300 Hz such as not to disturb the call voice, or band-pass 
filters passing a frequency band of less than 300, as shown in Fig. 5(c). 

Since the frequency band being used for the control data transmissions is narrow and 
less than 300 in this way, the modulation side low-pass filter 21 and the demodulation 
side low-pass filter 23 can be given a narrow pass band as indicated above. Therefore, 
the influence of noise generated by disturbances from radio waves generated by other 
radio devices or machines as is often seen in radio communications can be made 
extremely small. For this reason, the characteristic that data transmissions during 
connection can be made strong with respect to noise in comparison to normal data 
transmissions between cordless telephone master devices and slave devices can be 
obtained. That is, it has the characteristic of being capable of exchanging data even in 
areas having a lot of noise in which normal data transmissions are not possible and in 
areas where they are separated by a great distance. Additionally, since the control data 
transmissions use a narrow frequency band, the pass band of the band-pass filter for the 
second intermediate frequency in the IF processing portion 32 can be set narrow. That 
is, when performing data transmissions during connection, it is possible to make it more 
durable to noise and to extend the distance over which it is possible to transmit data by 
switching to a second intermediate frequency band which is narrow or by making the 
band narrower, whereby it is possible to reliably transmit control data. 

Embodiment 2. The operations of the structure of claim 2 shall be explained with 
reference to Figs. 6, 7 and 8. In the present structure, an input signal level detecting 
circuit and a comparison circuit with a set value are provided in the slave device, and 
the master device is provided with a plurality of antennas having mutually different 
polarization directions and a switching circuit. In this embodiment, the level of the 
reception input signal is measured in real time during communications, and when as a 
result, the reception input level is judged to be low, the master device switches the 
antenna 9 which is being used to improve the radio signal environment. Fig. 6 shows 
an input signal level detecting circuit 141 for mixing down a reception high frequency 
signal twice and converting the resulting second intermediate frequency level to a DC 
voltage in the slave device. The input signal level detecting voltage outputted from 
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this input signal level detecting circuit 141 increases and decreases uniformly in 
accordance with the second intermediate frequency signal level, so that the control 
circuit portion 102 is able to tell of the magnitude of the reception signal level by 
converting the value to digital values in the A/D converter 143 and reading them. 

In cordless telephones, there are cases in which the reception signal level suddenly, or in 
a relatively short period of time, becomes weak during communications. The cause of 
this is often due to the slave device user changing positions or obstacles entering into 
the radio propagation path between the master device and slave device, so that it is often 
possible to improve the degree of noise intermixture by changing the plane of 
polarization of the antenna. For example, this shall be explained by an operation 
wherein the reception signal level of the slave device is degraded, i.e. becomes small. 
When the input level of the slave device reception signal becomes small, the second 
intermediate frequency level also becomes small, so that the DC voltage outputted from 
the input signal level detecting circuit 141 also decreases. Digitized level data 
obtained by A/D converting 143 this voltage is read by the control circuit portion 102, 
and when it goes below a preset designated value, the control circuit portion 1 02 sends 
this as a control signal through the modulation side low band filter 121, the modulation 
circuit 105, etc., via the antenna 109 to the master device. Fig. 8 is an operational flow 
diagram thereof. 

Fig. 7 is a structural diagram of an antenna switching circuit of the master device. The 
master device reads control data signals separated from the call voice in the reception 
demodulation signal by a demodulation side low band filter 23, outputs an antenna 
switching signal to the antenna switching circuit 5 1 , and switches the used antennas 
between a horizontally polarized antenna 52 and a vertically polarized antenna 53, 
thereby improving the radio signal environment. If there is more space available, it is 
also possible to increase the types of antennas to further include intermediate angles and 
the like. If the master device reception signal has degraded, the same types of effects 
can be obtained by switching the antenna used at the master device itself, but then this 
does not make use of low band transmissions. 

Fig. 9 is a structural diagram showing the related portions in other embodiments. 
While in the above embodiment, the presence of radio signal obstacles is performed by 
judging the reception input signal level, the same functions can be maintained by 
knowing the signal-to-noise ratio of the demodulation signal as in fig. 9. IN Fig. 8, 
when the noise detection filter 144 is a band-pass filter (approximately 3000-20 KHz) 
which passes frequencies outside the call voice band which is used, the output of the 
demodulation side voice band filter 24 will be a demodulation signal and the output of 
the noise detection filter 144 will be noise, so that by measuring these, it is possible to 
estimate the state of the radio signal environment. Thus, by having the control circuit 
portion read this level and comparing it with a designated level, it is possible to perform 
the same operations as in the above embodiment. 
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Embodiment 3. The operations for the structure of claim 3 shall be explained with 
reference to Figs. 6 and 10. Fig. 6 shows an input signal level detection circuit similar 
to that of embodiment 2, and Fig. 10 shows a transmission level adjustment circuit in 
accordance with claim 3. In this example, it is provided on the transmission amplifier 
output side of the master device. Depending on the strength of the reception input 
signal measured by the slave device, the transmission output level of a partner's master 
device is controlled, the consumed electrical current is reduced, disturbance of other 
devices is reduced, and the call privacy is improved. 

The case of slave device external line calls shall be described. When the slave device 
is connected with the external line, if the slave device reception input signal level is 
sufficiently strong, i.e. if the digital value obtained by A/D converting the DC current of 
the input signal level detection output 141 is input to the control circuit portion 102 and 
is found to be greater than a designated threshold value, then master device transmission 
output control information (-) is outputted from the master device control circuit 102, 
passes through the modulation side low band filter 121, modulation circuit 105 etc., and 
is outputted from the antenna 109 toward the master device to try to change to a 
direction of lowering the master device transmission output power. 

The signal received at the master device passes through the antenna 9, the reception 
amplifier 29, the demodulation circuit 6, etc., and the control data are ultimately 
separated from the voice signal, then inputted to the control circuit portion 2. The 
control circuit portion 2 separates the transmission output power control signal such as 
to decrease the transmission output level by a designated level in accordance with 
instructions of control data which have been read, thereby controlling the output level of 
the master device. As a result of the above-mentioned master device output level 
control, the above operations are repeated if the results of the slave device reception 
input signal level detection are such as to be judged to still be at a sufficiently high 
level. 

In contrast, if the slave device reception input signal level is small, i.e. the digital value 
obtained by A/D converting the DC voltage of the input signal level detection circuit 
141 output is inputted into a control circuit portion 102 and is found to be less than a 
designated threshold value, then a reverse master device transmission output control 
information (+) is outputted from the slave device control circuit 2. This passes 
through the modulation circuit 5 and the like, and is outputted from the antenna 9 
toward the master device so as to change to a direction such as to increase the master 
device transmission output power. IN accordance with instructions from control data 
which have been read out, the master device control circuit portion 2 generates a 
transmission output power control signal such as to increase the transmission output 
level by only a designated level to control the output level of the master device. 
However, if the settings are already such as to output the upper limits of allowable 
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transmission output which have been decided, then the above-mentioned control signal 
is not outputted from the control circuit portion. If as a result of the above-described 
master device output level control, the slave device reception input signal level 
detection results are still judged to be of a low level, then the above operations are 
repeated until the setting is such as to output the upper limit of allowable transmission 
output. 

The transmission output control signal information to the master device, as with the 
access code in an embodiment to be described below, can be such as to first decide on 
codes separately by level, then using these separately in a control circuit 2. 
Additionally, the slave device reception level detection can be determined by detecting 
the noise outside the communication band in Fig. 8, then calculating from the noise 
level. The slave device transmission output level can be controlled by similar 
procedures also with regard to results of detection of the reception input signal level in 
the master device. 

Embodiment 4. The operations of the structure of claim 4 shall be described with 
reference to Figs. 1, 6 and 11. The master device structure of the present embodiment 
is the same as that of Fig. 1, and the slave device reception level detection is the same as 
that of Fig. 6. Fig. 11 is an operational flow diagram of a control circuit portion 
according to claim 4. In the present embodiment, discomfort on the part of the slave 
device user and the communication partner due to radio signal obstacles such as those 
described in Embodiment 2 is reduced by putting the line temporarily on hold in the 
master device circuit network until the radio signal environment is improved. 

For example, the operations for a case in which the reception signal level of the slave 
device is low shall be explained. When the input level of the slave device reception 
signal becomes low in the circuit of Fig. 2, the DC voltage outputted from the input 
signal level detection circuit 141 also drops as described above. The control circuit 
portion 102 reads the value of the voltage after A/D conversion, and if it is below a 
preset designated value, then the slave device control circuit portion 102 sends this as a 
control data signal through the modulation circuit 105 and the antenna 109 to the master 
device. The transmission operations during communication of this slave device are 
performed continuously, or every predetermined standard period of time until the radio 
signal environment is improved. 

The master device reads the data separated from the call voice during communication in 
the demodulation signal by means of a demodulation side low band filter 23, and when 
the state has continued for at least a standard period of time, outputs a control signal to 
the call circuit portion 1 so as to automatically put the channel into a hold state. The 
call circuit portion 1, for example, plays a separately stored melody in the voice 
processing circuit so as to indicate that the line is being held. The held state can be 
released when the results of the reception input signal level detection 141 at the slave 
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device are such as to be judged to be greater than a preset value for at least a standard 
period of time, thereby ensuring the improvement of the call quality. 

Furthermore, it is of course also possible to use a double format wherein if the call 
quality is not improved even after switching the master device antenna 9 used as shown 
in Embodiment 2, the master device automatically holds the line until the radio signal 
environment improves. 

Embodiment 5. The operations of the structure of claim 5 shall be described with 
reference to Figs. 12 and 13. The structure of the present embodiment is as shown in 
Fig. 12, and Fig. 13 is an operational flow diagram of a control circuit portion according 
to claim 5. In the present embodiment, the slave device, even while connected, can 
give instructions to start or end recording at the master device using a low band. 
While connected, the slave device always monitors the operating keys of the key 
operation portion 112. If among the operating keys the recording start key is pressed 
and an instruction is given to start recording, the control circuit portion 102 extracts 
codes corresponding to recording initiation from a prepossessed data code table, sends 
the code to a modulation side low band filter 21 and transmits control data to the master 
device. Thereafter, when the recording end key is pressed to give instructions to end 
recording, the control circuit portion 102 extracts a code corresponding to recording 
termination from a prepossessed control data code table, and transmits this code by 
means of a low band. 

On the other hand, the master device is always standing by for control data. Upon 
receiving control data from the demodulation side low band filter 23, the control circuit 
2 collates this with a prepossessed data code table. If as a result of the collation, the 
code is such as to order recording initiation, then recording of the call currently being 
made is commenced on a medium such as cassette tape or IC memory in the recording 
portion 13. Thereafter, if control data is received from the demodulation side low band 
pass filter 23, the control circuit portion 2 collates this with a prepossessed control data 
code table. If as a result of the collation, the code is such as to order recording 
termination, then the recording of the call currently being made on the cassette tape or 
IC memory or the like in the recording portion 13 is ended. 

Embodiment 6. The operations for the structure of claim 6 shall be described with 
reference to Figs. 12 and 14. The present embodiment makes effective use of low 
band frequencies so as to reduce noise by immediately activating at the end of a call or 
when on hold. The present structure is the same as that of Fig. 12. Additionally, Fig. 
14 is an operational flow diagram for a control circuit portion according to claim 6. In 
the present embodiment, the call operations and control data transmission operations are 
the same as in Embodiment 1. During a call, the slave device continually monitors the 
operating keys of the key operation portion 112. When the call end or hold key is 
pressed and control is ordered, the control circuit portion 102 extracts the code 



Japanese Patent Application 
First Publication No. Hei 7-87567 



Page 23 



corresponding to control signal transmission initiation from the data code table, and 
transmits this code to the master device as control data. Thereafter, the controlling 
modulation-demodulation signals corresponding to the above-described control are sent 
to the modulation side voice band filter 122, and transmitted to the master device as 
with voice signals. 

On the other hand, the master device always stands by for data during a call. Upon 
receiving data during a call from the demodulation side low band filter 23, the control 
circuit portion 2 collates this with a prepossessed data code table. If as a result of the 
collation, the code orders control signal transmission initiation, then the call path with 
the telephone line is severed at the voice processing circuit portion 3, and an unpleasant 
modulation-demodulation controlling signal which immediately follows can be 
prevented from reaching the call partner. Then, control is performed for ending the 
call or putting the call on hold in accordance with the content of the modulation- 
demodulation controlling signal passing through the demodulation side voice band filter 
24. 

Embodiment 7. The operations of the structure of claim 7 shall be described with 
reference to Figs. 12, 14 and 16. In the present embodiment, the voice is, for example, 
time-divided, and the order is rearranged for communications with the slave device so 
as to increase the privacy. While the structure of the present embodiment is the same 
as that of Fig. 12, the scramble-descramble circuit in the voice processing circuit portion 
3 of fig. 1 5 is also added so as to change the order of writing and reading to the memory 
82 and memory 87. Additionally, Fig. 16(a) is an operational flow diagram of a 
control circuit portion according to claim 7 and Fig. 16(b) is an example of a scramble 
pattern and correspondence codes according to claim 7, such that privacy is maintained 
by, for example, dividing the voice signal into unit periods of time and rearranging the 
order. 

During a call, the slave device always monitors the operating keys of the key operating 
portion 112. If there is a key operation ordering a change of the scramble pattern from 
the pattern being used currently to another pattern in order to prevent eavesdropping, 
the control circuit portion 102 extracts a scramble pattern code designated from a 
prepossessed data code table, sends this code to the modulation side low band filter 121 
and transmits the data to the master device during the call. Then, the call is continued 
by rearranging the voice by changing the order of write-in and read-out addresses to the 
scramble-descramble circuit in the voice processing circuit portion 103. 

On the other hand, the master device continually stands by for data during a call. 
Upon receiving data from the demodulation side low band filter 23 during a call, the 
control circuit portion 2 collates this with a prepossessed data code table. If as a result 
of the collation, the code corresponds to a certain scramble pattern, then the call is 
continued by rearranging the voice by changing the order of write-in and read-out 
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addresses to the scramble-descramble circuit in the voice processing circuit in 
accordance with the scramble pattern corresponding to that code. As a result, the 
privacy is renewed without having to cut off the call. 

Additionally, the scramble pattern to which to change is not decided by a key operation 
by the user, and it is possible for the channel control portion to randomly select one by 
automatic decision. Additionally, it is also possible to give the scramble pattern 
change instruction not by means of a key operation by a user, but for example, by 
automatically sensing when the same scramble pattern is being used nearby and 
performing a change then. Furthermore, while the scramble is performed by changing 
the time-division order above, it is also possible to change the voice level or the degree 
of amplification. 

Embodiment 8. The operations of the structure of claim 8 shall be described with 
reference to Figs. 2, 3 and 17. As previously explained, the master device has many 
different local frequencies with the slave device. These are switched in order to avoid 
noisy environments. That is, in the present embodiment, if it is judged that the radio 
signal environment cannot be improved in a short period of time with the slave device 
as in the above-described Embodiment 4, i.e. if the state of the line being held continues 
for more than a standard period of time, then the communication channel which was 
being used is abandoned, and other open channels are searched to perform 
communications on that communication channel. The structure of the present 
embodiment is the same as that shown in Figs. 2 and 3. 

As described in detail in the above Embodiments 2 and 4, when the master device has 
put the line on hold due to degradation of the radio signal environment of the slave 
device, if the master device judges that the state has continued for at least a standard 
period of time according to the timer flow diagram in Fig. 17, then the master device 
will indicate the state of holding the slave device, i.e. by playing a melody for the slave 
device user or by visible displays, setting the slave device to a state of monitoring the 
voice control channels and interrupting the output of the transmission signals. Then, 
the master device sends the PLL control signals from the control circuit portion 2 to the 
PLL circuit 4, changes the local oscillator frequency generated by the PLL circuit 4 one 
after the other, and performs a search for open channels in accordance with the strength 
of the input signal level detection output of the IF processing portion 32. 

With regard to transmission and reception of data for putting the slave device in a hold 
state as described above, if the normal transmission and reception of data is impossible 
due to noise, it can be performed by control data transmission. When the master 
device detects an open channel, a normal communication channel connection process is 
performed with the slave device using a control channel, and it is possible to reduce 
discomfort during a call such as the generation of noise due to degradation of the radio 
signal environment by returning to a normal external line call state using the above- 
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mentioned open channel. 

Embodiment 9. The operations of the structure of claim 9 shall be described with 
reference to Figs. 12 and 18. The present embodiment notifies a slave device and 
master device which are already connected of access requests such as when another new 
slave device wishes to call a different destination. Fig. 12 is a block diagram showing 
a master device having two circuits for an RF portion in accordance with claim 9, and 
Fig. 18 is an operational flow diagram of a control circuit portion in accordance with 
claim 9. 

In the master device, while communicating between the master device and a slave 
device using the RF portion A 61, the master device also monitors access requests from 
other slave devices using another RF portion b 62. Here, when an access request from 
another slave device is detected, the control circuit portion 2 extracts a code 
corresponding to an access request from another slave device from a prepossessed data 
code table, sends this code to the modulation side low pass filter 21, and transmits the 
access code to the already communicating slave device as control data. On the other 
hand, the slave device is always standing by for data during the call. Upon receiving 
control data from the demodulation side low pass filter 123, the control circuit 102 
collates this with a prepossessed data code table. If as a result of the collation, it is 
found to be a code requesting access by another slave device, it issues an order to the 
voice processing circuit portion 103 and issues a tone giving notification of access by 
another slave device to the call receiver 1 10 or the speaker 117. Additionally, it is also 
possible to give notification by lights instead of sound using a lamp or display portion 
114 provided in the slave device. 

Embodiment 10. The operations of the structure of claim 10 shall be described with 
reference to Figs. 12 and 19. In the present embodiment, it is possible to interrupt a 
slave device and master device which are already connected and to join the call from 
another slave device. The structure of the master device in the present embodiment 
has the characteristic of having two circuits for the RF portion as shown in Fig. 12. 
Additionally, Fig. 19 is an operational flow diagram of a control circuit portion 
according to claim 10. 

While the master device and slave device A are connected, the slave device A 
continually monitors the operating keys in the key operation portion 12 of the slave 
device A. When the user of slave device A wishes to have a three-way call including 
slave device B, this is requested by the operating keys. Upon detecting a three-way 
call request, the control circuit portion 2 extracts a code corresponding to a three-way 
call request from among a prepossessed data code table, and sends this code through the 
modulation side low pass filter 121 to the master device as control data. On the other 
hand, the master device continually stands by for data during the call. Upon receiving 
data from the demodulation side low band filter 23 during the call, the control circuit 
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portion 2 collates this with a prepossessed data code table. If as a result of the 
collation, it is found to be a three-way call request code, then the RF portion B 62 
provided aside from the RF portion A 61 used for communication with the slave device 
A is activated to call up the slave device 2. If there is a reply from the slave device 2 
with respect to the call, a communication path from the RF portion B 62 is connected to 
the communication path from the RF portion A 61 in the call circuit portion 1, thus 
enabling a three-way call. The slave device B continually monitors calls from the 
master device. When a call to itself is detected, it returns a response to the parent 
device to start communications, thus establishing the three-way call. 

Embodiment 11. The operation of a structure according to claim 11 shall be described 
with reference to Figs. 20 and 21. In the present embodiment, for example, the degree 
of modulation is increased or decreased so as to retain clarity in the call voice or 
conversely to improve privacy. The structure of the present embodiment is shown in 
Figs. 1 and 2. Additionally, Fig. 21 is an operational flow diagram of a control circuit 
portion according to claim 11. That is, the degree of modulation is changed by 
inserting a level adjustment circuit by resistance division at the input end of the 
modulation circuit portion and changing the resistance value with a switch. 

During a call, the slave device continually monitors the operating keys of the key 
operating portion 112. When the slave device user feels that the call volume is too low, 
a request is made by key operations to, for example, change to a higher degree of 
modulation than that which is currently selected from among a plurality of 
predetermined degrees of modulation. When such as modulation degree change 
instruction is given, the control circuit portion 102 extracts a corresponding modulation 
degree setting code from a prepossessed data code table, sends the code to the 
modulation side low pass filter 121, and sends this to the master device as data during 
the call. On the other hand, the master device continually stands by for data during the 
call. Upon receiving data from the demodulation low pass filter 23 during the call, the 
control circuit portion 2 collates this with a prepossessed data code table. If as a result 
of the collation, it is found to correspond to a certain degree of modulation, the switch 
92 of the level adjustment circuit 91 is turned on or off in accordance with this degree of 
modulation to increase the degree of modulation. As a result, the slave device call 
volume can be raised without amplifying the noise in the radio channel. 

Additionally, in order to raise the degree of modulation, it is possible to raise the degree 
of modulation one step at a time by key operations instead of directly designating a 
certain modulation degree setting value by the key operation. 

Embodiment 12. The operations of the structure of claim 12 shall be described with 
reference to Figs. 12 and 22. In the present embodiment, a slave device and master 
device which are already connected are notified of a request for an extension line call 
and can be considered to be a different form of access request. Fig. 12 is a block 
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diagram of a master device having two circuits for the RF portion in accordance with 
claim 12. Additionally, Fig. 22 is an operational flow diagram of a control circuit 
portion according to claim 12. 

In the case of extension line calls from slave device B to slave device A, the slave 
device B first calls the master device and if the master device responds, then requests an 
extension line call. At this time, if slave device A is connected, then the control circuit 
portion 102 of the slave device B detects a modulation-demodulation signal sent from 
the master device via the demodulation side voice band filter 124 which indicates that 
the salve device a is connected, and issues an order to the voice processing circuit 
portion 103 to give notification that the slave device A is connected by issuing a tone 
from the call receiver 110 or the speaker 117. Additionally, it is also possible to five 
notification by light instead of sound by using a lamp or display portion 114 provided in 
the slave device. 

During the call between the master device and slave device A using the RF portion A 61, 
the master device continually monitors for calls from other slave devices using the other 
RF portion B 62. Here, upon detecting an extension line call request from slave device 
B for slave device A, if the slave device A is connected, then a modulation- 
demodulation signal indicating that slave device A is connected is sent to the slave 
device B via the modulation side voice band filter 22 of the RF portion B 62 
communicating with the slave device B. Furthermore, the control circuit portion 2 
extracts a code corresponding to an extension line call from a prepossessed data code 
table, sends this code to the modulation side low pass filter of RF portion A 61 
communicating with the slave device A, and sends this to the slave device A as control 
data. Additionally, when the slave device A is not connected, an extension line call is 
set up between slave device A and slave device B. 

On the other hand, slave device A continually stands by for control data. Upon 
receiving control data from the demodulation side low band filter 23, the control circuit 
portion 2 collates this with a prepossessed control data table. If as a result of the 
collation, it is found to be an extension line call code, then an order is issued to the 
voice processing circuit portion 3, and a tone giving notification of access of another 
slave device is issued from the call receiver 110 or the speaker 117. Additionally, it is 
also possible to give notification by means of light instead of sound using a lamp or 
display portion 114 provided in the slave device. 

Effects of the Invention 

According to the present invention as described above, a low band pass device due to a 
modulation-demodulation circuit containing a voice band in the master device and slave 
device, call toll calculating means and a control circuit for making the inputs and 
outputs thereof control data are provided, so as to gain the effect of enabling the call 
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tolls to be relayed to the slave device even if currently connected. In the invention of 
claim 2, a low band pass device, a plurality of antennas and switching circuit thereof, 
and a control circuit taking the inputs and outputs thereof as control data, so as to gain 
the effect of being able to select a communication path with an exceptional S/N ratio. 
In the invention of claim 3, a low band pass device, reception or noise level detecting 
means, a transmission output level control device, and a control circuit taking the 
outputs and inputs thereof as control data are provided, so as to gain the effect of 
obtaining a cordless telephone with an exceptional S/N ratio and good privacy. In the 
invention of claim 4, a low band pass device, a reception or noise level detecting means, 
a call circuit for holding calls and a control circuit for taking the inputs and outputs 
thereof as control data are provided so as to gain the effect of reducing discomfort to the 
caller. 

In the invention of claim 5, a low band pass device, a recording playback means, and a 
control circuit for taking start-stop instruction codes thereof as control data are provided, 
so as to gain the effect of being able to order the initiation or termination of recording or 
playback freely from a slave device which is currently connected. In the invention of 
claim 6, a low band pass device, a call circuit for ending or holding calls, and a control 
circuit taking the inputs and outputs thereof as control data are provided, so as to gain 
the effect of reducing discomfort to callers when calls are ended or put on hold. In the 
invention of claim 7, a low band pass device, a voice call data memory-scrambling 
means, and a control circuit taking the scrambling order thereof as control data are 
provided, so as to gain the effect of obtaining a cordless telephone with good privacy. 
In the invention of claim 8, a low band pass device, a reception or noise level detecting 
means and a control circuit for controlling the switching of communication channels are 
provided, so as to gain the effect of obtaining a cordless telephone with an exceptional 
S/N ratio. 

In the inventions of claims 9, 10 and 12, a low band pass device, means for outputting 
various types of access requests to a slave device during a call, and a control circuit 
taking the various access request codes as control data are provided, so as to gain the 
effect of being able to output the various access requests to the slave device during calls. 
In the invention of claim 1 1, a low band pass device, a level adjustment circuit and a 
control circuit taking the level change requests thereof as control data are provided, so 
as to gain the effect of obtaining a cordless telephone with good clarity of voice and 
good privacy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A structural diagram of a cordless telephone master device which is an 
embodiment of the present invention. 

Fig. 2 A structural diagram of a cordless telephone slave device which is an 
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embodiment of the present invention. 

Fig. 3 A structural diagram of an RF portion of a cordless telephone which is an 
embodiment of the present invention. 

Fig. 4 An operational flow chart diagram of Embodiment 1 of the present invention. 

Fig. 5 A frequency characteristic diagram of a voice band filter, band restriction filter 
and a low restriction filter used in an embodiment of the present invention. 

Fig. 6 A structural diagram of a level detecting portion which is a portion of an 
embodiment of the present invention. 

Fig. 7 A structural diagram of an antenna switching portion according to Embodiment 
2 of the present invention. 

Fig. 8 An operational flow chart diagram of Embodiment 2. 

Fig. 9 A structural diagram of a noise detecting portion which is a portion of an 
embodiment of the present invention. 

Fig. 10 A structural diagram of a transmission output level adjustment circuit which is 
a portion of an embodiment of the present invention. 

Fig. 11 A flow chart diagram showing the operations of Embodiment 4. 

Fig. 12 A structural diagram of a cordless telephone which is another embodiment of 
the present invention. 

Fig. 13 A flow chart diagram showing the operations of Embodiment 5 of the present 
invention. 

Fig. 14 A flow chart diagram showing the operations of Embodiment 6 of the present 
invention. 

Fig. 15 A structural diagram of a scrambling-descrambling circuit according to 
Embodiment 7. 

Fig. 16 A flow chart diagram showing the operations of Embodiment 7 of the present 
invention and a diagram showing an example of a scramble pattern. 

Fig. 17 A flow chart diagram showing the operations of Embodiment 8 of the present 
invention. 
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Fig. 18 A flow chart diagram showing the operations of Embodiment 9 of the present 
invention. 

Fig. 19 A flow chart diagram showing the operations of Embodiment 10 of the present 
invention. 

Fig. 20 A flow chart diagram showing the operations of Embodiment 1 1 of the present 
invention. 

Fig. 21 A structural diagram of a level adjustment circuit in Embodiment 11 of the 
present invention. 

Fig. 22 A flow chart diagram showing the operations of Embodiment 12 of the present 
invention. 

Fig. 23 A conceptual diagram showing an MCA communication format according to a 
conventional example. 

Fig. 24 A spectrum diagram showing a frequency band according to a conventional 
example. 

Fig. 25 A block diagram of a cordless telephone master device according to a 
conventional example. 

Fig. 26 A block diagram of a cordless telephone slave device according to a 
conventional example. 
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call transmitter 
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master 
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master 
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14 master device display portion 

1 5 master device RF module 

16 master device call toll calculating portion 

1 7 master device speaker 

21 master device modulation side low band filter 

22 master device modulation side voice band filter 

23 master device demodulation side low band filter 

24 master device demodulation side voice band filter 

25 master device adder 

26 master device modulation side band restriction filter 

27 master device transmission amplifier 

28 master device second local generator 

29 master device reception amplifier 

30 master device first mixer 

3 1 master device second mixer 

32 master device IF processing portion 

5 1 antenna switching circuit 

52 horizontal polarization antenna 

53 vertical polarization antenna 

61 RF portion A 

62 RF portion B 

71 level adjustment circuit 

72 switch 

81 scramble write-in address generator 

82 scramble memory 

83 scramble read-out address generator 

84 descramble write-in address generator 

85 descramble memory 

86 descramble read-out address generator 

91 modulation level adjustment circuit 

92 modulation level switch 

102 slave device control circuit portion 

103 slave device voice processing circuit portion 

104 slave device PLL circuit 

105 slave device modulation circuit 

106 slave device demodulation circuit 

107 slaver device transmission high frequency circuit 

108 slave device reception high frequency circuit 

109 slave device antenna 

110 slave device call receiver 

111 slave device call transmitter 

112 slave device key operating portion 
114 slave device display portion 
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115 
117 



slave device RF module 
slave device speaker 



123 slave device demodulation side low band filter 

124 slave device demodulation side voice band filter 
130 slave device first mixer 

141 level detection circuit 

142 slave device EF portion 

143 A/D converter 

144 noise detection filter 



